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Synopsis :

This paper describes the newly developed mold level control system and the ladle valve control system,
both of which are greatly contributing to the automatic operation of the continuous casting machine.

(1) New type of mold level control system

The new type of mold level control system employs the non—contact type thermo—sensors instead of the
conventional thermocouples to detect the steel level in the mold. The steel level change in the mold is
detected by a permeability change of the thermo-sensitive magnetic materials attached to the mold wall;
Easy maintenance of the mold is now possible without taking care of the thermo—couples.

(2) Withdrawal speed control system

The flow rate of molten steel through the slide valve of the ladle is calculated and controlled by means
of micro—computer taking the withdrawal speed of cast strand as an input. Thus, in comparison with
the conventional ladle slide valve control, this system can avoid the load cells on the tundish car, and brings
about an advantage on both of the maintenance and the cost.
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Fig. 1. Automatic casting system.
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Fig. 2. Principle of electromagnetic temperature
measuring method.
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Photo, 1. Adherence of thermo-sensitive magnetic
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Oefecting coil —, Differen-| Phase -
tial amp sensitive __°0u| put
Dummy coil —p circuit

Ad justa-
bie

.....
]
J

phase
shifter

61‘1%

r===-"71T—""

Auto balance
circuit

r—————-—<-__l

1
1

Fig. 3. Block diagram of temperature measurement.
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Table 1. Specifications of simulation model for ladle
valve control system.
Items Symbol | Specification

Metal flow rate from 0
ladle to tundish i
Metal flow rate from Q
tundish to mold °
Cross sectional area of
tundish 4, 1.4m?
Initial value of tundish
level H, 400 mm
Tundish level H,
Number of operating
strands K 1.0 at 4 strands
Mold sectional area A, 120 mm X 120 mm
Casting speed Ve
Set value of casting speed Vs 2.8m/ min
Initial value of ladle
valve position Sto 25 mm
Ladle valve position S
Opening area of ladle s
valve
Tundish nozzle sectional

¢ 17 mm
area
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Table 2. Specifications of simulation model for
mold level control system.

Items Symbol | Specification
Set value of casting speed Vs 3 m/ min
. 50~150 mm
Level detecting range from top of mold
Time constant of level T. Is
detector d
100 mm
vLevel set Ls from top of mold
Time constant of drive T, s
motor
Drive motor speed limit Vom S5m/ min
Mold level L
Casting speed Ve
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